The Incidence of Pinworm Infection among Indiana Children
with Comments on Methods of Laboratory Diagnosis
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Introduction
Enterobiasis, a parasitic disease, is also known by the synonyms
pinworm infection, seatworm infection, oxyuriasis, and Oxyuris infection.
The etiological agent is Enterobius vermicularis, a small white
nematode, or roundworm, about 1 cm. long, and tapering from the

midregion toward each end, the posterior end being considerably elongated and finely pointed. The life history and general disease entity
may be obtained from standard texts. We wish to emphasize that
the females do not lay eggs while in the intestine, but retain them until
the uteri are gravid, at which time the worms migrate from the anus
and each female worm deposits some 11,000 eggs on the perianal and
perineal skin.
This fact was recognized by the Continental workers
for some time before it was brought to the attention of workers in the
United States by Headlee (4) and by Hall (3). It was emphasized that
stool examination was not a reliable method of diagnosis, and that
efforts at making a laboratory diagnosis must be directed toward the
recovery of the eggs from the perianal region and their identification
by miscroscopic examination. In only about 5 per cent of the cases
of pinworm infection can ova be found in the feces of the infected
individual.
A specific diagnosis can be made occasionally by identification of adult worms found in the perineal region or in stool specimens
(particularly after a purge),, but is most usually made on the basis of
eggs found by the miscroscopic examination of materials collected from
the perianal skin.
In recent years considerable effort has been expended to devise new methods for the recovery of pinworm ova from the
perianal region, and to test the devices used in these collection methods
for their relative efficacy in performing this function. Among the devices that have received considerable trial may be mentioned the N.I.H.
cellophane-tipped anal swab devised by Hall (3), the Graham transparent cellulose (adhesive) tape devise (2), a modification of the same by
Jacobs (8), and the glass pestel device of Shuffner and Swellengrebel
(11). The literature in regard to the various methods of diagnosis has
been recently reviewed by Headlee (7), Beaver (1) and others. It is
the purpose of the present paper to report concerning recent experiences with one of these devices, and to comment on its efficacy in the
light of experiences with other methods.
Materials and Methods

During the past year some 321 orthopaedic patients confined
James Whitcomb Riley Hospital for Children were examined to
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mine the incidence of pinworm infection among them. This group was
chosen because the individuals of the group were usually confined to
the hospital for a relatively long period, permitting repeated examinations on several consecutive days, and a more accurate determination
The Jacobs (8) modificaof the actual status of pinworm infection.
tion of the Graham (2) transparent cellulose (adhesive) tape method
was used to collect perianal materials from the patients. By this
method a piece of cellulose (adhesive) tape is folded over the end of a
tongue depressor, adhesive side out, and is held there by the operator's
thumb and forefinger while it is applied to the skin in the region of the

Ova or other materials present on the skin will adhere to the
After use the tape is then smoothed out on a miscroscope slide,
adhesive side down, and examined miscroscopically for ova of the pinworm. To facilitate examination of the tape a drop of toluene was
placed between the slide and the tape to clear the preparation and
increase visibility, as suggested by Beaver (1).
anus.
tape.

The cellulose tape devices were made up in advance of the anticipated need. Pieces of paper 3A in. by 1 in. were stuck to the cellulose
tape at the beginning of each 3 inch space as it was unrolled from
the dispenser. The tape was then cut crosswise at the middle of each
piece of paper, resulting in pieces of tape three inches long, each end
having a non-adhesive region V2 inch long by which it could be picked
up without adherence to the fingers. The piece of tape was then placed,
adhesive side down, on a clean 1 in. by 3 in. glass slide and smoothed
out. This tape-device was then placed in a 2 XA in. by 3% in. Manila
The tape could be readily removed from the
coin envelope until used.
slide to collect perianal materials, then replaced on the slide ready
for examination, being replaced in the envelope for transporting to
the laboratory.
Each tape-device was numbered on one of the papertab ends, and the number was used in identification and recording. The
number of the tape-device was written on the envelope, along with
the name of the patient and other pertinent information.

Results

A

of 2065 examinations were done on the 321 patients
Of the 321 individuals examined, 128, or 39.9 per cent, were
infected with the pinworm, as determined by the method used.
A
person was considered negative if no ova of the pinworm were found
after the examination of six tape-device preparations, obtained one each
on each of six successive mornings. In the present series, 73 of the 321
individuals, or 22.7 per cent, were found to be positive on the first
examination.
In other words, we detected about 60 per cent of the
infected individuals by one examination, using the cellulose (adhesive)
tape device. Several individuals were examined at daily intervals for
total
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Discussion and Conclusions

Use of the

(adhesive) tape device for the collection of
perianal materials, which are then examined microscopically for ova,
leads to the detection of a greater percentage of persons harboring the
pinworm than does other devices or methods that have been used at
cellulose

By stool examination on a
the Indiana University Medical Center.
comparable group of children (5), 13, or 7.7 per cent, of 168 children
in Riley Hospital were infected with the pinworm.
Using the N.I.H.
swab, one examination only, 39 or 16.3 per cent, of 240 children in Riley
Hospital had pinworm infection (6). In the present series, with one
examination, using the cellulose tape-device, 22.7 per cent of the individuals were found to be infected, but when six examinations were
made on the same individual, 39.9 per cent of those examined were
found to be infected. These data would seem to support the findings
of Mazotti and Osorio (10), Beaver (1) and Jeffery (9) that the cellulose (adhesive) tape method of collecting perianal materials in the
diagnosis of pinworm infection is substantially superior to the N.I.H.
anal swab, and appears to be the most effective device yet tried.
The present findings indicate that pinworm infection is much more
prevalent among Indiana children than was formerly supposed.
Literature Cited
1.

Beaver, Paul C. 1949.
Med. 28:577-587.

Methods of pinworm diagnosis.

Am.

Jour. Trop.

•

2.

3.

4.

5.

6.

7.

8.

Graham, C. F. 1941. A
Am. Jour. Trop. Med.

device for the diagnosis of Enterobius infection.
21:159-101.

I.
Studies on oxyuriasis.
Types of anal
1937.
C.
scrapers, with a description of an improved type of swab.
Trop. Med. 17:445-453.

Hall, M.

swabs and

Am.

Jour.

Headlee, W. H. 1935. Studies on infections of human parisitic worms
under institutional conditions. Jour. Lab. and Clin. Med. 20:1069-1077.

Headlee, W. H. 1942. Intestinal parasite infections among in-patients
Am. Jour. Trop.
of the Indiana University Medical Center Hospitals.
Med. 22:341-350.
Headlee, W. H. 1943. Pinworm infections among patients of an Indiana
Am. Jour. Trop. Med. 23:281-284.
hospital for children.
Headlee, W. H. 1949. Some modern concepts of pinworm infection, with
data on the incidence among Indiana residents. Quart. Bull. Ind. Univ.
Med. Cent. 11(2):26-31 and ll(3):52-55.
incidence, symptomatology,
1942.
Enterobiasis in children
Jacobs, A. H.
and diagnosis, with a simplified Scotch cellulose tape technique. Jour.
:

Pediatrics 21:497-503.
9.

Incidence of Enterobius verniicularis in Puerto
G. M. 1950.
Jour.
children with a comparison of two diagnostic methods.
36:485-488.
Parasitol.

Jeffrey,

Rican
10.

11.

Mazzotti, L., and Osorio, Maria T. 1945. The diagnosis of enterobiasis.
Comparative study of the Graham and Hall techniques in the diagnosis
30:1046-1048.
Jour. Lab. and Clin. Med.
of enterobiasis.
Schuffner, W., and Swellengrebel, N. H. 1943. Eine sweizeitige Method zum Nachweis von Oxyuris-Eiren. Hire Leistung gegeniiber dem
Orig. 151:71-80.
amerikanischen NIH-Wischer. Zent. f. Bakt. I Abt.
Trop. Dis. Bull. 42:922-924.
Abstract:

